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MASS WATER-LEVEL MEASUREMENTS OF FALL 1984 1IN
THE CENTRAL PLATTE RIVER BASIN, NEBRASKA

By Jack T. Dugan

ABSTRACT

Mass water-level measurements were conducted in the Central Platte
River basin, Nebraska, for the purpose of providing data to the U.S.
Bureau of Reclamation for the development of a detailed map of water-
table conditions during the fall of 1984. The objective was to provide
a network of observation wells at approximately 2- to 3-mile intervals.

In October and November 1984, 736 wells were measured, of which 526
were measured as part of existing ground-water observation networks.
The remaining 210 were wells not previously measured and required
complete inventorying.

The report consists of maps of the study area and locations of the
observation wells. An appendix of pertinent well data includes: legal
location, land-surface altitude, depth-to-water, water-table altitude,

date of measurement, and type of well.

INTRODUCTION

The ground-water resources and their development in the Central
Platte River Basin of Nebraska are of major significance to the State.
This report, which constitutes the initial phase of an evaluation of
these resources by the U.S. Bureau of Reclamation, provides mass water-
level measurements of water table conditions in the Central Platte area
in the fall of 1984. The principal participating agencies were the U.S.
Geological Survey, U.S. Bureau of Reclamation, and Central Platte
Natural Resources District.

PURPOSE

The purpose of this project was to provide an adequate number of
uniformly-distributed water-level measurements of existing water-table
wells for the development of a detailed map of the water-table conditions
as of fall 1984.



OBJECTIVES

The principal objective of the study was to provide a network of
observation wells at approximately 2- 3-mile intervals. To achieve this
distribution it was necessary to supplement the existing observation-
well network with approximately 200 additional wells in areas selected
by the U.S. Bureau of Reclamation.

Another objective was to define the locations and altitudes of al}
observation wells as precisely as possible. Ideally, this meant locating
wells within 2.5 acres (quarter, quarter, quarter, quarter sections) and
to the nearest foot of altitude.

A final objective was to provide synoptic ground-water level data
by conducting the mass measurements within as short a time period as
possible following the recovery period after the irrigation season. The
optimum time period would be late fall or early winter, but with the
weather vagaries of the region, a measurement period of mid-October to
mid-November was selected.

STUDY AREA

The study area shown in Figure 1 lies between the Platte River and
the South Loup - Loup River systems and between Range 4 West in Merrick
County and Range 21 West in Dawson and Custer Counties, covering approxi-
mately 2,500 square miles. Additional observations outside this area
were necessary, however, to establish control points for contour mapping.

System of Well Location and Altitude Control

This report uses a system of referencing well locations based on
the U.S. Bureau of Land Management's numbering system as shown in
figure 2.

The numeral preceding N (north) indicates the township, the numeral
preceding E (east) or W (west) indicates the range, and the numeral
preceding terminal letters indicates the section in which the well is
located. The terminal letters denote, in respective order, the quarter
section, the quarter-quarter section, and the quarter-quarter-quarter
section and are assigned in counterclockwise direction begimning with A
in the northeast corner of each subdivision.









Altitude for the land-surface datum (LSD) of the ground-water
observation points was obtained by two methods. Altitude of selected
wells, particularly long-term observation wells, were obtained by
instrument survey. Altitudes for most wells, however, were determined
from 7s-minute series topographic maps (scale 1:24,000) with 5- or 10-
foot contour intervals, which were available for the entire study area.
Altitude values obtained from the topographic maps have an average error
factor of + 5 feet. Where exact locations were available, altitudes
were estimated to the nearest foot from these topographic maps.

Results

Figure 3 shows the distribution of 736 wells that were measured for
this study. Of this number, 210 were new observation wells that were
inventoried and measured principally in Buffalo, Dawson, Hall, Howard,
and Merrick Counties. The remaining 526 wells are those that are measured
on a regular basis, generally semiannually, by the Central Platte, Lower
Loup, and Tri-Basin Natural Resources Districts (NRD's), the U.S. Geological
Survey, the U.S. Bureau of Reclamation, the Central Nebraska Public
Power and Irrigation District, and the Blue River Association of Ground-
Water Conservation Districts. The following table indicates the number
of wells measured, by county, for this study:

County Number of wells measured
Adams 1
Buffalo 157
Custer 25
Dawson 136
Gosper 5
Hall 142
Hamil ton 20
Howard 46
Kearney 28
Merrick 108
Nance 29
Phelps 34
Platte 1
Sherman 4
Total 736
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The resultant network of observations for this study provided an
average density of eight observations per 36 square miles (township) or
one per 4.5 square miles within the principal study area. This provided
approximately an observation well spacing of between 2.0 and 2.5 miles.

As figure 3 indicates, a perfectly uniform distribution of obser-
vations was not achieved. Many areas, because of topographic or hydrologic
limitations, had no measurable wells. Some clustering effect is evident
in some areas where the regularly-measured observation networks contained
some observation wells that were established for specific data needs.

Most measurements were performed between October 15 and November 5,
1984. Inclement weather and manpower scheduling limitations of the
various agencies, however, caused some measurements to be made outside
of this primary time period. All measurements were made, however, in
October and November 1984. Only those measured in very early October
may be affected significantly by too short a recovery period following
the irrigation season or by low flows in the Platte and Loup Rivers.

Appendix A provides measurement data and pertinent information for
each observation well used in this study.



APPENDIX A
EXPLANATION FOR SELECTED TERMS

SECLOC = LOCATION WITHIN SECTION (SEE SYSTEM OF WELL LOCATION)

LSD = LAND SURFACE DATUM OR ALTITUDE ABOVE MEAN SEA LEVEL (IN FEET)
DTW = DEPTH TO WATER (IN FEET)
WT = WATER TABLE ALTITUDE ABOVE MEAN SEA LEVEL (IN FEET)
DATE = DATE OF MEASUREMENT (MONTH-DAY-YEAR)
MEASURER = MEASURING AGENCY
GS = U.S. GEOLOGICAL SURVEY
BR = U.S. BUREAU OF RECLAMATION
CP = CENTRAL PLATTE NATURAL RESOURCES DISTRICT
TB = TRI-BASIN NATURAL RESOURCES DISTRICT
LL = LOWER LOUP NATURAL RESOURCES DISTRICT
BA = BLUE RIVER ASSOCIATION OF GROUND-WATER
CONSERVATION DISTRICTS
WELL TYPE = TYPE OF WELL OR WELL USE
IR = IRRIGATION WELL
OB = OBSERVATION PIPE WELL
ID = INDUSTRIAL WELL
DM = DOMESTIC OR LIVESTOCK WELL
MW = MUNICIPAL SUPPLY WELL
TOPSHEET = U.S. GEOLOGICAL SURVEY 7'3-MINUTE SERIES TOPOGRAPHIC MAP

ON WHICH THE WELL IS LOCATED.
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